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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solder bump 
forming apparatus and solder bump forming method 
which can form effectively stable solder bumps. 
SOLUTION: The solder bumps are formed by printing 
solder paste on an electrode of a substrate 1 6 by using 
off-contact printing, and solder-bonding solder 
component on the electrode by reflow. A mask plate 17a 
is used in which pattern holes are arranged by an 
aperture pattern wherein an aperture area (e) of the 
pattern holes decreases toward the end portion side in a 
belt type range B in the vicinity of end portions of both 
sides parallel with a printing direction. Solder paste 22a 
is printed on the substrate 16 via the pattern hole 17d in 
a state that the mask plate 17a is pressed against the 
substrate 16 by a squeegee 21. As a result, the increase 
of printing amount which is caused by a phenomenon 
that the squeegee 21 is lifted up by a tensile force of 
the mask plate 17a is canceled by the aperture area, so 
that the solder paste can be printed with stable printing 
precision. 




22q 



*7 



22* 



2& 



2 



vi-T 



r 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



17.03.2003 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAehaqBxDA41 41 34895P1 ... 2003/08/1 1 



2/2 ^ — V 

Searching PAJ 
[Patent number] 

[Date of registration] t . • 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdljpo.gojp/PA1 / res ult/detail/main/wAAAehaqBxDA414134895P1... 2003/08/11 



(19) B *MMOT (J P) 02) & m & fF & #S (A) 

^^2002-134895 
(P2002-134895A) 
(43)&IBB 5^105(2002. 5. 10) 



(BDintci. 7 mmn 

H0 5K 3/34 5 05 

B2 3K 1/00 3 3 0 
3/08 

B4 1F 15/08 303 



(21)IBH## 


»H2000-320616( P2000-320616) 


(7DU1KA 


000005821 








(22)ffiBIB 


¥J£12<P10£20B(2000.10.20) 




*B3ffF^Tfc*^Pmi006#ifi 






(72)389l# 










AEfl&pwm*^n*ioo6#« tarss 














(72)?M8# 










*SD&PWrfc*^SI1006#J8 #T«S8 






(74) ftJSA 


100097445 



















(54) [S89|fl!>«*H *EB/^>^^B*±^ i « s EA->^^}t 



(57) iwm 

?->-lll 7&*1tLXW8L 1 6C¥ffl^-X h 2 2 a 
tci o-C^dc~y 2 1 ##*>±tf £>ix& i k fc J: & BW 



F I 

H0 5K 3/34 

B2 3K 1/00 
3/06 

B4 IF 15/08 



50 5D 2C035 
505A 5E3 19 
3 3 0E 
W 

3 0 3E 

OL {± 9 HO SfcHttKK 




:(2) 002-1 34895 (P2002-13(58 



mm^m®®^*^ xm-tz mur**- yc**- 

[ft3<Jl2] y-^tt^C^ffl^-Xt^WS'lb*: 
[000 11 



[0002] 



[0003] 

[00041 *Z-C*$m±~ S&^i U^JftfKO 
[0005] 

f.rj-fiz-ftisX^m^—Z- b £ "?;*.77*V— b fcSW* 

%mm<oi%®&m<^^®£m^xmi>^-> : fi< 7 > 
mMm^^m^m^xm^-t^mn^-yx'^ 

U- bcO±Mlz%mLXc\<7>'?A 771/- b 5rnuiev- 

[0006] »*ia28ett<^ffl>'^^«#* ,± « 
m$Miz&ftZtt7-7^Lx*m^-*h£*y 

^ _ v -tv \- ^ - > mm $ tdz -7 x ^ 7* v - y^>±m 
Mizft-ixmmzithztiizi *)tig/w-*iL**i' 

[0007] *5fiWK: i*Uf> 7-7izHtx*m^- 
XhSr^7n>^^h6PBJfc:J:0 Epgi]t ^0IXSC13 

^hm^^-yx^-y^u^M.^titz-r^y'v 
- h sr ma v - ^ <o±fflifcw u a -cfc«B-c«tts-e:» 



!(3) 002-134895 (P2002-13(58 



[00081 

imxr>m&<mm ( mL<mm 1 > 0 1 \&&m<r> 

? ij — ? col*«0 . 0 3 {±*^tf0^J6^S 1 
?lA-?-y^f&Bfl0, 04li*f&BJi^i£<^&ltf> ± l £ 

[0009] t-rm 1 lt w^r^j&g«<7) 

fc±I/y:7n-S53a*ffil££irO , >£. EPB^fcrov* 

}- 7 (ctt. n -y F 9 *> itX*H H 8 5rffl-&^#K 
#4 KflUteRSitt 0 „ o -y H 9 <0±JSS5tcl±#K 

[00 1 0 ] %WT\s— M l li^-xri/- h 7 ±fc 
ffiS$^#^®«10icJ:oT#I^L. h 
1 1 ±WiV-7 i: LT<J5«« 1 6 SrS#-rS*&#fS 
g&l 2*^S£*l.-CV^. i/c'<-xrP'-b70MSSg 

astciittsmi 3*^a$ix-ci5 0, assm 3<o±3g 
v%&. mm&^iAA<r>±Mm {muza^xx.®) 

frCisO.. ^cOo-^^i&Sfutffigl 6(i«A 
SSI 5tJ:-oT9]S'ia52tl)gA$^S. 
SH&S-frSC 1 1 J: 0««aa^ 1 4 A{i^EPa^l6]K: 
iixfci:0S«!»mS514A(4mxa515fc« 
fe^fiS. WlX&1 5±5r±STi(i*^*Si*Sti.^S«l 
6J4, i<O*t^Ta«18Sa514A±^0»S. 

[0011] awsas 1 4 Ac7>±^ric{i. y-y 
•5. x? y-y7x; 1 7cD±^rW4EpS | J^.-/ Hi 9£ 

»K yK19{±. v'J y^2 0lC±oTJhTiH-&— 2* 
<0X*-y2 1$r{ii;iTV^. SSH^'J-i'-? 
X? 1 7«VX?ru-h 1 7 aOT^fc&SS-t*:, # 
&«fl§ 1 0 SrigSft-f £> fc^KG^SB 1 2 fcSftSir-fc* 
«1 6«±0r^S5$*T'±#L. -?-OftS-C'&#£it&. 

[0012] ■5-L,t'7x;ri/-i> 1 7 ait^eas^ 

IcT&S-es. -iitci 0x^-^*2 1 li7X^rw 
M 7aiO±ffit3S«fL, W71/-M7am 



-?X?7l— b 1 7 a±THl!rf .ItUC* 0 . 

1 6lcfclt&ep©J^fiC«jCL-C-7X^7 , U-M 7 a 

iZ&tfbtLtl^f-ylll 7 d (04 ( b ) , (c)# 

[0013] -rSr*^ 2|s^M<o^tc^-rxi7 U-y 

2>. Wr- 77H 8(4, X#-v2 1 £^1&$-£&X 

[00 14] dd-C02 5:#?ILT, ^?'J-y?^ 
1 7<0fl§itKo<,->T!aBjrTS. 02t:^-rj;5tc. ^7 
iJ-y?X? 1 7liVX^r^— t- 1 7 aSr^fVv- a V 
I17.c^ UTJSI^O*^ 17b 
Jtfc&o-CfcO, g[**T*-r*§IM$AJJ:. S«16CJ3 

^n-^->-?li 7 dtfm-mzpm&i&ztLX^&. 
[ooi5] cici-c. '*?—>H 1 7 dcoggfL/^^-y 

tco^T. H3t«ltT«W*VH3 (a) <±. V 
X^ri^-> 17at6l^V-V?Ll 7 d«62 

-V?L1 7 $ . "T'Srfc^raFLfflWtt^'CW?^ 

-^Tiicov^-srete^ . S3 (b) (^-ridt 

®HBtcfcv^TJ±. i?Ll«elJ, 7X?7*l/-M7 
aOSSgfflffl (^dlffl) C(6!*»-?T»^S«t 3^:^71 

y?Li 7dcomnmme iti>t>&&m^fofr'*xmKe 

2, e3, e4tcM^-ri.. 

[0016] ZZX\ w^lEH B <50ite*J <£ J/P!?Lffi^ e 
2. e3. e4<7)«iJ'-S-&V^i, f^rSidC^^n 
hQJ^tJV^-Cvx^ri'-h 1 7a*«S«l 6 

fctctO, trntZiolzXy^y?? hmfflizi$if& 

[0017] 7 U-&3\,Z^XW9i*h . 0 1 

{Ct^vtSS 1 ±c0EP@JSP2OTS[ffllC(i, Jl^S3 a 
<ottXi3 0 . a tC«»TOia5 1 4 B# 

* ;! F^lSl^SiS§n-CV%i,. EPSi]gP20Xx-^5Sr 
e^tlB 1 4 A£*8ib#i*ift:S»3-£4 
^fcfciO, SMSSS14A(iS«a!S*a514Bi:S 
it, &mmSl 1 4 A±c7)^« 1 6 liSI&SK^gB 1 
4B±^0^&^i:* r ^rigi: : t^. lnSfeS3 art*)* 

[0018] 6pgiJS?2*^^t«$tL7- > :^ 1 6tl. S 



:(4) 002-1 34895 (P2002-13158 



WKSm 1 4 B±£J6i*£fi.Sfafcfc-? 2 3 lc<fc ->X 

jus***.*, ^cio, aiisftfcw*-*]'** 

[00191 ^cO^ffl-'^yTO^B^ati-hie^^^ 
^-r03^#«5U-C, B3©ia52lc*J^T^Ti?ixi. 

fc#J*S*lfc«« 1 6 aiCfffl^ h 2 2#EP813 
ft* . m 1 fc*** * o ^ «« 1 6 LfclHRft** 
& 1 2 £ . W£B^-* V 2 2im&Z1xrz-?*77 

[0 0 20] d<?)^agii. 04 (b) , (c)(C75 
-TJ; d fc, «S1 6 a^tS^X^rW-h 1 7 a<D 

-77V- b l 7 aiOtetK/l'LJ; 0 *>T3rl-55r5£a£ 
h rtftt Wt Mifc*S flaK=ffl*Btf>-r £(01 ?>-J& 

»J y^2 0tf>n •/ H 2 0 a <DTSg $ ixfc X ^ — ~>' 
2 1 SrTT^^S k . -7X?7V-M 7at±T^M 
^ ->'2 lOTJBIWi^^^— ^ 1 7a$rS 

W*fe*l-C"?^^-M 7 ac7y??-y?U 7 d<0 

[002 1] -£LT04 (b) \,Z7^tX 3tC. > 
2 lf^ggBtf's-^-yTll 7 di^irtsic. 
*-y7l 1 7 dcOI*ia5t^$n^ffl^-X h 2 2 a 

a nmi6a.±izeaffl2ix$>. ^^04 (c) iz* 

-M 7 aJiTC^^^UHC^S-rS^t-^^ 
y^-y?Ll 7 drtC*ofc*EB^-^ b 2 2 

oyfrtrWfc 1 6 t>m%?& . 
[00 22] 05 (a) 

JttfrfakffiTiri^wBrB) ^LX^h. 05 
( a ) &Kt± 0 fc, 7X^1/- h 1 7 aii, J§*§SB 

#4 mt tf- y ^ 3 ymz x -ox-tvvy 1 7 b tc ± 

2 1 #fflm&$*>±if ^ -?X?7U- M7ai 
»K 1 6 k wBtcSSBI*^ t & . 
[00 2 3] *73y*?hS»M=*SVvC* 
i^*2 lCi^T^-yTll 7d$rtf-LT«ffil 6 
aJb^EB^-X h 2 2 a5rEP©J-rS^C(i. WR 1 6 



l < ft-mmrvhtus . 1 6 k *)Haa#* 

#v%SggEffl!l^m® 1 6 aiak'^KOW*-*]***^®] 
$*U>.Iki:: : Sr6. 

[0024] LfrLftPfe. jfc^OJjaPJK:*!**"*** 
7V-M 7 a^raiLM'^-yti- mfiiOJ: ofc-ex? 
rL ,_ M 7 a kfflR 1 6 fc<0HtHdS«* t *KHt= 

7 dc0§fl?UB«e #«OT^|tn*^ <* 3 CIS 

[ o o 2 5 ] £o<t d c utx^ y -yepeja^b-irfu 

06(a) ic^-f J: 3 1 6 a Jifc^ffl'*-* ^ 2 
2 a**BW!3 WS«R 1 6ttBW»2*»6 'J 70-S53 
/v^SJrf S . *;TH6 ( b ) fcTH-T J: 3 fct-* 2 3 
tci-p-Can^^ttSClkCcfcO, ^ffl^-XV2 2a* 

^Ba^^tLTSHk-T'i.iklciO. 06 (c) iz^t 
X 0 izVm 1 6 a±tcli^BH^>r 2 2 btf^JfcSix 

W&l 6 a±t3(i^B3'<-^h^^-t- E Pffl^* 1 -" ?:v '- 2, 

<7>x. m&ztih*mrt>y'2 2b\t\£t>~?zc?>%^ 

[0026] (HS£<0»®2 ) H7«i*W5!0>*»Z>» 
®2<^Ea^>-7°»^acOjEE0. H8tt*fMH«)9E 

ifi^©2<D*ffl^^r^^^Sfi B - B 0" cs> *- 

j8.-fhi><r>X'foh. 
[ 0 0 2 7 ] 07 tcfc WC , 2£ 1 ±<DEP8>]SB2 k U 7 

^-r-i.^^2 5*^t^-cvM>. ^-xrw-h7 
^t^xi^^^c^«$^t•cv^-s,gl5rB■ (w#7~i 3t^-ra5 

^- ) «i6PS«a5 2 k 1 2 

#t;:3d#U SW^^l4C5:^t•CV^?>. TOSS 

2cox-f-7';u5 zwmmtxmmm 1 4 a&^ep 

b*m^»S*6£k{='J:0, £8MSf!14At±S 

eassss 1 4 c tm&2n~ mfcmm 1 4 a±<os^ 

1 6 lig«i»a5 1 4 C 0 £ k A { ^IIEk ^ 



!(5) 002-134895 (P2002-13(58 



[00281 1 4 CfiO±^rtC(±, tf-^Si 

fiS11l* ? I£iS$n"Cv^ 0 *-;^^*i{i2ffi<0Yflli-r 
-7)V 2 6±KasR$ilfeX«*f— ^ 2 7 £fiti.-Ci> 

0 X X«t— y;W2 7fc:»iZ«lT— 7jV28im&Ztl 

$*u y ? 2 9 OTiBaCJi^BBjK-^SrStt 

[0029] a«S8S£S& l 4 C±££« l 6 srftas 
•£ . #&®fSt 1 0 tc J: o XWm&U 1 2 Sr±#S 
ifcfciO, ^16U^iS$ftat::«#§i"iS. 0 

(0030] mz^m^yy^m^fj^iz^xmmt 

(a) iZ^tXoiZ^ S^l 6«0#®6il 6a 
ifcte^BB^-X h22 aWWfflZtiX^Z . ^<0S« 
1 6fc*tU 08 ( b ) J: 0 t^E*-/^ 1 £ 

f»LT«*tfcfWJt^-y H 3 0 Z®M.^bit UTK 
S-t. ¥Htf-;U3 l^i»»£f!?l&-rS£i:CJ:9. 0 
8(c) {c^-fi otc«Sil 6 alcWJ^ix^ffl^- 
X h 2 2 a±t¥ffl*-^3 1 #fg«$iXl>. 
[0031] £*>«¥ffljK— 1 #g&tt3ftfc&K 1 
6(±'J7o-gp3tci*^ixin^ix2». dix^iO, ¥ 

tmu rnsii 6 atc^ea^^ix-c^Ea^'^rs 1 a 

**ia£$ix&. dOSISSco»^2T'ti:. Ife&£<0?f28 1 fc 
ttMLXmrni 6 a_tfc¥ffltf-^3 1 «0 

J*>73 1 a#7gj£$fT.&. 
[0032] 

imi&tmi v-fizttLx^m^ 



[HM^O*^^] 

[Si] *%pR<omm<r)&m 1 ^m^yrm^MW^ 

jEP60 

[02] ^Bfl^ias^sifio^ffl^^vT^fi^a^ 

[03] *|%Hj<7)||iS^)^ l CD^ffi^vrj&fcSHO 
Bmu<r>x^ V—y-zxiicomis*?— ynWPMM 

[04 ] *^co^M^© l <o^ffl^.-x M$SWi£ 
<Dia§e9l0 

[05] i (D¥m*<-x h ep&Vf& 

iztrn &*mmm.cr>w>Mm 
[06] 4&tfflr&m<vjm i ^BaAyrjBtM^ 

iaiffiH0 

[07 ] *wft<?mfoco&m2<7>*m<y7te$%i , s. (r > 

IBS0 

[08] *ftty<omt&<mm2<r>¥m'<y-7&i83jm<?) 

16 s« 
17 

17a h 

1 7 d w—yn 

2 1 X^f-y 

2 2. 22a fffl^-Xb 

22b. 3ia ^m^yy 



!(6) 002-134895 (P2002-13C58 



C0U 



20. 



^ — j 25, 




24 5 4 



P m 



16 iff 17a h 

17 X$'J->^X* 21 S 



,14 B 



[02] 



[03] 




(*) 



I7d 




fb) 



1 7 d >n 



















' eH 










e^/ / 


B Q 









:(7) 002-1 34895 (P2002-1 3158 



[04] IM5] 




2 2b *ffl/<>^ 



:(8) 002-1 34895 (P2002 



1837] 




[081 

(a) 22a. 




3 1 ■ *B/t>^ 



:(9) 002-1 34895 ( P 2 0 0 2 - 1 3 (58 



(51)lnt.C1.7 mm^r 
B 4 1 F 15/12 
15/36 

// H0 1L 21/60 
B2 3K 101:42 



F i r-va-K (##) 

B4 1F 15/12 

15/36 B 
B2 3K 101:42 

H01L 21/92 6 0 4 E 



,™a*BB^ tuffl ' m F*-A(##> 20035 AA06 FA27 FC05 FC08 FC10 

5S«™^^mioo6#» fiTti ™ 2 ™ 5 FD42 TO2 re01 



FF01 

5E319 AA03 AC01 AC16 AC17 BB05 
CG3 CD04 CD29 GG03 GG15 



